Suicide is a major public health issue across the globe and remains a leading cause of premature death in Canada.^[@bibr1-0706743719854073]^ Some research indicates that suicide mortality increases following the high-profile suicide of a celebrity or peer.^[@bibr2-0706743719854073],[@bibr3-0706743719854073]^ This is alternatively known as copycat suicide, imitative suicide, the Werther effect, or suicide contagion.

Such increases in suicide mortality are frequently attributed to sensational and detailed media coverage of the high-profile suicide.^[@bibr4-0706743719854073]^ It is posited that vulnerable consumers of such sensational media coverage may identify with the celebrity and their struggles, especially when the celebrity is portrayed as *prestigious* by the media and identified as such by the consumer.^[@bibr5-0706743719854073]^ This identification maybe further amplified when media consumers perceive a high degree of *similarity* between themselves and the prestigious celebrity (e.g., similarity regarding age, sex, and perceived personality traits).^[@bibr5-0706743719854073],[@bibr6-0706743719854073]^ Mesoudi^[@bibr5-0706743719854073]^ calls these 2 psychological mechanisms "prestige bias" and "similarity bias," arguing that both these mechanisms may increase suicidal ideation and copycat suicidal behaviour among at-risk individuals.

Such identification with the deceased can explain why copycat suicide behaviours are frequently concentrated in those who share similar demographics to the deceased celebrity, especially in terms of age and sex.^[@bibr7-0706743719854073],[@bibr8-0706743719854073]^ Moreover, prestige and similarity may interact to affect the method used in copycat suicides, as some research indicates an increase in prevalence of the method used in a celebrity suicide in the period following this suicide.^[@bibr3-0706743719854073],[@bibr4-0706743719854073]^

In Canada, 1 study reported increased suicide mortality after the suicide of a well-known Quebec journalist, especially in the municipality where he was found dead.^[@bibr9-0706743719854073]^ This study involved a content analysis of news reports of this suicide, finding that these reports often did not follow best practice reporting guidelines from the American Suicidology Association.^[@bibr10-0706743719854073]^ A more recent study identified significant associations between media reports of suicide and subsequent deaths by suicide in Toronto.^[@bibr11-0706743719854073]^ Increased suicide mortality was associated with several media content factors, including reports of celebrity suicides, articles about older adult suicides, and detailing the method used in the suicide.

In the United States, a recent study found a 10% excess increase in suicide in the months after the suicide of Robin Williams, a major global celebrity, above and beyond an already increasing population-level suicide rate.^[@bibr12-0706743719854073]^ This increase could be due to irresponsible reporting of the death in the US media, notably a tendency to detail the methods used and romanticize the individual and the subsequent suicide. In line with the previously discussed literature on similarity and prestige, this US study found that excess suicides were concentrated in middle-aged men, the same demographic as Robin Williams.

In an attempt to prevent suicide, the Mental Health Commission of Canada (MHCC) has initiated a series of ongoing interventions to try and improve media coverage of suicide. This includes the production of *Mindset*, a short glossy booklet detailing best-practice guidelines in reporting suicide and mental health issues.^[@bibr13-0706743719854073]^ *Mindset* was completed in early 2014 and over 5000 copies were distributed to newsrooms and journalists across Canada, and it is freely available online.

*Mindset* contains a chapter about suicide, listing 14 specific recommendations about suicide reporting. A recent study analyzed fidelity to these guidelines in Canadian newspaper reports about Robin Williams' suicide,^[@bibr14-0706743719854073]^ finding that 85% of these reports (*n* = 66) in the 30-day period following his death followed 10 or more of the 14 recommendations, indicating high fidelity. Only 25% went into detail about the method used, and only 14% romanticized the act. This introduces an opportunity to examine whether responsible media reporting of celebrity suicides can minimize the commonly observed increase in suicides in the following months.

As such, the primary aim of this study is to examine suicide mortality in Canada in the immediate months after Robin Williams' death. We hypothesize that suicide mortality in Canada did not increase after Williams' death, contrary to the 10% increase in the United States, due to the high fidelity to the *Mindset* guidelines observed in the mainstream Canadian media. A secondary aim is to assess patterns of suicide mortality in these months by age, sex, and suicide method to investigate whether any excess suicides were concentrated in middle-aged men dying by suffocation, as predicted by the previously discussed suicide contagion literature.

Methods {#section1-0706743719854073}
=======

Methods used in this study are analogous to those used by Fink et al.^[@bibr12-0706743719854073]^ examining suicide mortality in the United States after Robin Williams' suicide. We obtained deidentified monthly suicide count data from January 1999 to December 2015 stratified by age, sex, and method of suicide from Statistics Canada. This was rounded to the closest multiple of 5 by Statistics Canada according to their standard data-processing procedures. We then conducted a series of time-series analyses to determine the expected number of suicides in the months following Robin Williams' death, which could then be compared to observed suicides to assess for an unexpected increase.

Observed suicides from January 1999 to December 2011 were analyzed using a seasonal autoregressive integrated moving averages (SARIMA) method. The analyses were conducted in 3 phases: 1) assessment of mean, variance, and seasonality; 2) investigation of autocorrelation; and 3) model autoregressive and moving averages parameters. This 3-phase approach was used to form a model that could predict the number of actual suicides in subsequent months while accounting for seasonal and yearly variation. As expected based on prior analyses, the autocorrelation function (ACF) and partial autocorrelation function (PACF) graphs of monthly suicide counts demonstrated a strong linear and seasonal variation; differencing the population parameters between successive years and months removed the seasonal variation and linear trends, respectively. The model that provided the lowest Akaike information criterion (AIC) and Bayesian information criterion (BIC) was chosen to best model the data generation process. The ACF and PACF plots and comparison table with fit indices of the models are given in Supplemental File 1 in the online version of this article.

To assess the difference in observed suicides and expected suicides following Williams' death on August 14, 2014, we used an SARIMA (0, 1, 1) × (0, 1, 2)~12~ to model the observed number of suicides from January 1999 to July 2014 and forecasted the expected number of suicides and 95% prediction intervals (PIs) from August 2014 to December 2014. This model was tested for sensitivity in predicting observed suicides from January 2012 to December 2013. The model was then applied to the year 2014 to predict expected suicides (and 95% PIs) before and after Williams' death in early August 2014. The predicted number of suicides was then compared with observed suicides to assess for any unexpected and unpredicted changes in suicide mortality. Finally, data were stratified by age, sex, and suicide method to assess for differential patterns of excess suicide. All analyses were conducted using R version 3.5.1.

Results {#section2-0706743719854073}
=======

[Figure 1](#fig1-0706743719854073){ref-type="fig"} shows the monthly suicide counts from 2010 to 2015. August 2014 (the month of Robin Williams' suicide) was the month with the highest number of absolute suicides during those 6 years. Moreover, suicides from September to December 2014 were higher than the analogous months in any previous year.

![Monthly number of suicides in Canada, 2010 to 2015.](10.1177_0706743719854073-fig1){#fig1-0706743719854073}

Predicted and Observed Suicides {#section3-0706743719854073}
-------------------------------

[Figure 2](#fig2-0706743719854073){ref-type="fig"} and [Table 1](#table1-0706743719854073){ref-type="table"} show the predicted and observed number of suicides in the months that followed Williams' death in 2014. Although the predicted number of suicides and observed suicides followed parallel trends from January to July 2014, a much higher number of suicides were observed, compared to the predicted counts, in August 2014. The time-series model indicated an expected 1659 suicides from August to December 2014; however, 1930 suicides were observed in that period, suggesting an excess of 271 cases (16.32% increase). The observed suicides in the months August, September, and October were well above the upper-level 95% prediction interval and significantly higher than the analogous months in previous years.

![Observed and predicted monthly count of suicide, 2013 to 2014.](10.1177_0706743719854073-fig2){#fig2-0706743719854073}

###### 

Observed and Expected Number of Suicides from August 2014 to December 2014.

![](10.1177_0706743719854073-table1)

                     Observed (*n*)   Expected (95% Prediction intervals)   Difference
  ------------------ ---------------- ------------------------------------- ---------------------------
  Overall                                                                   
   August            425              331.52 (302.91, 362.84)               93.48 (62.16, 122.09)
   September         400              327.25 (298.96, 358.22)               72.75 (41.78, 101.04)
   October           385              330.85 (302.24, 362.16)               54.15 (22.84, 82.76)
   November          365              338.70 (309.42, 370.76)               26.30 (--5.76, 55.58)
   December          355              330.91 (302.30, 362.22)               24.09 (--7.22, 52.70)
   August-December   1930             1659.23                               270.77
  Ages 12-19 years                                                          
   August            30               16.05 (10.90, 23.63)                  13.95 (6.37, 19.10)
   September         20               18.71 (12.70, 27.56)                  1.29 (--7.56, 7.30)
   October           20               16.08 (10.92, 23.69)                  3.92 (--3.69, 9.08)
   November          15               18.17 (12.33, 26.77)                  --3.17 (--11.77, 2.67)
   December          20               15.69 (10.65, 23.12)                  4.03 (--3.12, 9.35)
   August-December   105              84.71                                 20.29
  Ages 20-29 years                                                          
   August            55               45.59 (37.17, 55.9)                   9.42 (--0.90, 17.83)
   September         45               44.75 (36.48, 54.89)                  0.25 (--9.89, 8.52)
   October           45               46.06 (37.55, 56.49)                  --1.06 (--11.50, 7.45)
   November          50               46.05 (37.54, 56.48)                  3.95 (--6.48, 12.46)
   December          50               45.92 (37.44, 56.39)                  4.08 (--6.33, 12.56)
   August-December   245              228.37                                16.63
  Ages 30-44 years                                                          
   August            100              84.33 (70.78, 100.49)                 15.67 (--0.49, 29.22)
   September         105              71.26 (59.81, 84.92)                  33.74 (20.08, 45.19)
   October           100              77.29 (64.86, 92.10)                  22.71 (7.90, 35.14)
   November          85               78.33 (65.74, 93.33)                  6.67 (--8.33, 19.26)
   December          90               75.45 (63.32, 89.90)                  14.55 (0.10, 26.68)
   August-December   480              386.67                                93.33
  Ages 45-59 years                                                          
   August            150              115.48 (97.46, 136.82)                34.52 (13.18, 52.54)
   September         140              125.34 (105.73, 148.59)               14.66 (--8.59, 34.27)
   October           130              120.25 (101.43, 142.55)               9.75 (--12.55, 28.57)
   November          125              121.47 (102.46, 144.00)               3.53 (--19.00, 22.54)
   December          120              136.38 (115.04, 161.68)               --16.38 (--41.68, 4.96)
   August-December   665              618.91                                46.09
  Ages 60+ years                                                            
   August            90               74.20 (59.77, 92.11)                  15.80 (--2.11, 30.23)
   September         90               87.16 (70.05, 108.43)                 2.84 (--18.43, 19.95)
   October           90               71.32 (57.33, 88.74)                  18.68 (1.26, 32.67)
   November          90               73.33 (58.94, 91.23)                  16.67 (--1.23, 31.05)
   December          75               70.77 (56.88, 88.04)                  4.23 (--13.04, 18.12)
   August-December   435              376.78                                58.22
  Suffocation                                                               
   August            185              149.74 (129.26, 173.47)               32.26 (11.53, 55.74)
   September         195              142.68 (122.84, 165.72)               52.32 (29.28, 72.16)
   October           165              155.42 (133.81, 180.51)               9.58 (--15.51, 31.19)
   November          160              155.02 (133.46, 180.05)               4.98 (--20.05, 26.54)
   December          175              150.43 (129.51, 174.72)               24.57 (0.28, 45.49)
   August-December   880              753.28                                126.72
  Fall                                                                      
   August            25               15.36 (10.30, 22.90)                  9.64 (2.10, 14.70)
   September         30               16.63 (11.13, 24.84)                  13.37 (5.16, 18.87)
   October           15               17.43 (11.67, 26.04)                  --2.43 (--11.04, 3.33)
   November          15               16.31 (10.92, 24.37)                  --1.31 (--9.37, 4.08)
   December          20               16.59 (11.10, 24.78)                  3.41 (--4.78, 8.90)
   August-December   105              82.32                                 22.68
  Firearm                                                                   
   August            50               45.33 (36.96, 55.60)                  4.67 (--5.60, 13.04)
   September         45               45.90 (37.38, 56.36)                  --0.90 (--11.36, 7.62)
   October           65               45.86 (37.35, 56.31)                  19.14 (8.69, 27.65)
   November          60               44.75 (37.35, 54.94)                  15.25 (5.06, 23.55)
   December          40               48.27 (39.31, 59.26)                  --8.27 (--19.26, 0.69)
   August-December   260              230.11                                29.89
  Poisoning                                                                 
   August            95               79.04 (66.71, 93.63)                  15.96 (1.36, 28.29)
   September         80               77.60 (65.44, 92.03)                  2.40 (--12.03, 14.56)
   October           80               77.54 (65.39, 91.96)                  2.46 (--11.96, 14.61)
   November          75               77.57 (65.41, 91.99)                  --2.57 (--16.99, 9.59)
   December          80               77.66 (65.49, 92.10)                  2.34 (--12.10, 14.51)
   August-December   410              389.42                                20.58
  Other                                                                     
   August            35               33.73 (25.99, 43.77)                  1.27 (--8.77, 9.01)
   September         25               34.99 (26.96, 45.41)                  --9.99 (--20.41, --1.96)
   October           20               31.17 (24.01, 40.45)                  --11.16 (--20.45, --4.01)
   November          25               34.98 (26.95, 45.40)                  --9.98 (--20.40, --1.95)
   December          20               33.08 (25.49, 42.94)                  --13.08 (--22.94, --5.49)
   August-December   125              167.94                                --42.94

Stratified Analysis {#section4-0706743719854073}
-------------------

We stratified suicides by age, gender, and suicide method (see [Figure 3](#fig3-0706743719854073){ref-type="fig"} and [Table 1](#table1-0706743719854073){ref-type="table"}). [Figure 3](#fig3-0706743719854073){ref-type="fig"} shows that the observed number of male suicides from August to December 2014 was significantly higher than the predicted number, consistently exceeding the upper 95% PI. In contrast, the number of female suicides exceeded the upper 95% PI in August, September, and October, intersecting with the predicted number of suicides in November. [Table 1](#table1-0706743719854073){ref-type="table"} shows that all age groups showed a higher number of suicides in August to December 2014, but this was particularly marked in people aged 30 and over. Relatedly, the actual number of suicides by suffocation (the method used by Williams) was significantly higher than that predicted by the model.

![Observed and predicted monthly count of suicide stratified by sex, 2013 to 2014.](10.1177_0706743719854073-fig3){#fig3-0706743719854073}

Validity Test {#section5-0706743719854073}
-------------

The results from the validity test used data from January 1999 to August 2013 for forecasting suicides from August 2013 to December 2013 ([Figure 4](#fig4-0706743719854073){ref-type="fig"}). These indicate that the predictive model is highly sensitive, with a close overlap between observed and expected suicides for each month. Importantly, observed rates from August 2013 to December 2013 lie well within the 95% PIs.

![Model validity test comparing observed and predicted number of suicides in the 2 years prior to Robin Williams' death, 2012 to 2013.](10.1177_0706743719854073-fig4){#fig4-0706743719854073}

Interpretation {#section6-0706743719854073}
==============

We found an increase in suicide mortality in Canada in the months following Robin Williams' death. The suicide rates in these months were higher than those observed in the analogous months in previous years and higher than the predicted number of suicides based on time-series predictions. Excess suicides were concentrated among men 30 years of age and older, with an excess of suicides by suffocation, as predicted by the suicide contagion literature discussed in the introduction.^[@bibr3-0706743719854073][@bibr4-0706743719854073]--[@bibr5-0706743719854073]^ These results are inconsistent with our hypothesis that suicides would be stable after Robin Williams' death due to the high fidelity to the *Mindset* reporting guidelines observed in the Canadian media in a previous study.^[@bibr14-0706743719854073]^

These findings are consistent with other Canadian^[@bibr9-0706743719854073],[@bibr11-0706743719854073]^ and international studies,^[@bibr2-0706743719854073],[@bibr3-0706743719854073]^ which found evidence for excess suicide mortality after celebrity suicides. In particular, our results parallel the spike in suicides observed in the United States in the months after Williams' death.^[@bibr12-0706743719854073]^ This excess suicide mortality in Canada is somewhat surprising, given that a previous study indicated that Canadian newspapers maintained high fidelity to the *Mindset* best practice guidelines on reporting suicide after Robin Williams' death, with 85% (*n* = 66) following 10 or more of the 14 guidelines in the 30-day period following his death.^[@bibr14-0706743719854073]^ Indeed, other recent studies have indicated that mainstream Canadian media have significantly improved their coverage of suicide and mental health issues in general in recent years.^[@bibr15-0706743719854073][@bibr16-0706743719854073]--[@bibr17-0706743719854073]^ This raises 5 separate issues.

First, the Canadian media did not follow the guidelines 100% of the time. Even though the observed violations consisted of a small proportion, it is possible that repeated violations can have a large negative impact on vulnerable readers, especially if these violations are egregious. For example, 24% (*n* = 16) of the articles went into details about the methods used, which has been linked to suicide contagion in many studies.^[@bibr2-0706743719854073],[@bibr11-0706743719854073]^ There is unlikely to be a simple dose-response relationship between fidelity to the guidelines and magnitude of impact on suicide behaviour. More research is necessary to better explore this relationship within sets of guidelines such as *Mindset*.

Similarly, the 14 recommendations listed in *Mindset* may not be entirely appropriate or sufficient in preventing suicide. The 14 guidelines cover many areas that have been identified as affecting suicide contagion, for example, "do not go into detail about the method used."^[@bibr5-0706743719854073]^ That said, some of the recommendations are mostly grounded on common sense and theoretical postulates, rather than on empirically tested principles, for example, "don't say the person 'committed' suicide." Expanded, attenuated, or revised recommendations could have a different impact on suicide reporting and subsequent suicide mortality.

Second, merely reporting a high-profile suicide could lead to excess suicides, even if such reports are mainly sensitive and responsible. Indeed, some non-Canadian media guidelines recommend caution in reporting suicides at all. For example, the World Health Organization guidelines tell media professionals, "Don't place stories about suicide prominently and do not unduly repeat such stories."^[@bibr18-0706743719854073]^ Likewise, the South Korean Ministry of Health Suicide Reporting Guidelines ask journalists to "minimize reports on suicide."^[@bibr19-0706743719854073]^ *Mindset* takes a contrary view, with one guideline stating, "Do not shy away from writing about suicide. The more taboo, the more the myth."

Interestingly, several studies indicate that educational efforts with journalists can lead to a massive increase in the number of reports about suicide, including a 2-fold increase in 6 years in Australia^[@bibr20-0706743719854073]^ and a 4-fold increase in 3 years in Switzerland.^[@bibr21-0706743719854073]^ In the present study, we did not measure suicide reporting longitudinally, but a previous Canadian study indicated a 2-fold increase in reporting about mental health issues per se from 2005 to 2015.^[@bibr15-0706743719854073]^ Paradoxically, it is possible that an increase in volume of stories may increase suicidal behaviour by bringing this issue to prominence among vulnerable media consumers, even if the articles tend to follow recommendations. Indeed, a well-known study found a decrease in suicides after a reduction of articles reporting suicide in Austria.^[@bibr22-0706743719854073]^ As such, the value of prioritizing versus minimizing reports of suicide needs further research.

Third, some research indicates a large decline in newspaper readership and television viewing in Canada and elsewhere.^[@bibr23-0706743719854073],[@bibr24-0706743719854073]^ In contrast, there has been a massive increase in alternative media and social media consumption. Indeed, a recent industry report noted that Canadians are "spending more time visiting websites via desktop computers than anyone else in the world."^[@bibr25-0706743719854073]^ Similarly, another survey found that the average Canadian spends over 4 hours per day consuming online social media.^[@bibr26-0706743719854073]^

While evidence suggests that the mainstream media in Canada have been significantly improving their coverage of suicide and mental health issues, there has been a lack of research of analogous coverage in social media and alternative media. Indeed, social media and alternative media contain a large variety of material related to suicide. Some material is positive, promoting helpful discussion and raising awareness of this important public health issue, while other material can be graphic, detailed, romanticizing, and glorifying.^[@bibr27-0706743719854073]^ As such, social and alternative media accounts of Robin Williams' suicide may have been more sensational than the sensitive accounts in Canadian newspapers, playing a role in subsequent suicidal behaviour, but further research is necessary to investigate such speculation.

Fourth, it should be noted that Canada is saturated with US media, and many Anglo-Canadians consume US media voraciously.^[@bibr28-0706743719854073]^ This includes mainstream media outlets such as television, radio and online news, and social and alternative media.^[@bibr23-0706743719854073]^ It may be that Canadians' knowledge, beliefs, behaviours, and attitudes about Robin Williams' suicide are influenced by US media reports. However, to our knowledge, there has been no content analysis of US media reporting of Robin Williams' suicide or analysis of reach of such reports into Canada. This implies the need for rigorous content analysis of US media reports of suicide per se, but particularly Robin Williams' suicide, to assess fidelity to suicide reporting guidelines.

Fifth, it is possible that the high fidelity to the *Mindset* recommendations in the Canadian media actually led to a tapered increase of suicides, such that excess suicides would have been even higher with more irresponsible and sensational reporting. In other words, the observed high fidelity to *Mindset* may have prevented higher rates of suicide mortality and suicidal behaviour. However, this is impossible to assess in the present study, and further longitudinal research would be necessary to assess such possible effects.

There are limitations to this study. It cannot be stated with certainty that the death of Robin Williams caused an increase in suicide rates in Canada from August to December 2014. The observed increase in suicides could be due to abnormally random variation or to an unidentified confounding event. Although we cannot entirely rule out that these findings were due to abnormally random variation or to an unidentified confounding event, we find this unlikely for 2 reasons. First, the strength of the effects, as well as the overlap with the results from the United States, imply that Robin Williams' suicide may have been a factor in the observed increase. Second, we investigated the validity of our model to accurately predict suicide counts during the same period (August to December) in 2013, the year prior to Williams' death. The accuracy of the prediction in the validity test provides confidence that the model was correctly specified, suggesting it is unlikely that our findings result from abnormally random variation or model misspecification.

Another limitation is that according to its standard processing procedure, Statistics Canada rounds off stratified suicide statistics to the nearest 5. By rounding the true counts to the nearest 5, the reported number of suicides within each stratum may differ from the true count by ±2 deaths. Because any rounding of the true count is expected to vary randomly for each count within each stratum, the time-series model should produce unbiased estimates. Nonetheless, any measurement error caused by rounding would result in loss of precise information that may have affected the precision of estimates, particularly in strata with few observed numbers of suicides (e.g., 25 suicides from falling occurred in August).

A final limitation relates to the temporal units used in this study. Some older research indicates that excess suicides related to the Werther effect peaks at 3 days, with a progressive tapering in the following weeks.^[@bibr28-0706743719854073]^ Our study design used monthly units, which cannot capture daily manifestations of the Werther effect. That said, these older studies were conducted before the massive proliferation and diversification of media in recent years worldwide, including the rise of the Internet, social media, and 24-hour news. All of this can keep prominent news on the public agenda for weeks and months. Indeed, the results of our study, as well as those of the analogous US study,^[@bibr12-0706743719854073]^ suggest that the Werther effect window may have expanded in this age of social media.

To conclude, this study indicates excess suicide mortality in Canada after the death of Robin Williams. These findings overlap with other international and Canadian studies indicating excess suicides after a high-profile death by suicide. Such excess suicides have traditionally been blamed on irresponsible and sensational reporting by the mainstream media. However, in this case, the Canadian mainstream media reported Robin Williams' suicide with high fidelity to national suicide reporting guidelines (*Mindset*). We note that social and alternative media sources are rapidly proliferating and replacing the mainstream media as a "go-to" source of information. These social and alternative media could have both positive and negative effects with regards to suicide contagion, but this is currently underresearched. As such, there is an urgent need for more research examining the changing landscape of media consumption and suicide risk, with a strong focus on the role of social media on suicide contagion.
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